The effect of endothelin-1 on alveolar fluid clearance and pulmonary edema formation in the rat.
Endothelin-1 (ET-1) is thought to play a pivotal role in pulmonary edema formation. The underlying mechanisms remain uncertain but may include alterations in capillary pressure and vascular permeability. There are no studies investigating whether ET-1 also affects alveolar fluid clearance which is the primary mechanism for the resolution of pulmonary edema. Therefore, we performed this study to clarify effects of ET-1 on alveolar reabsorption and fluid balance in the rat lung. Alveolar fluid clearance was measured in fluid instilled rat lungs using a 5% albumin solution with or without ET-1 (10(-7) M) and/or amiloride (100 microM). Net alveolar fluid balance, time course of edema formation, pulmonary capillary pressure, and alveolar permeability to albumin were measured in the isolated, ventilated, constant pressure perfused rat lung with or without ET-1 (0.8 nM) added to the perfusate. In the fluid-instilled lung, ET-1 reduced alveolar fluid clearance by about 65%, an effect that was related to a decrease in amiloride-sensitive transepithelial Na(+) transport (P < 0.001). The ET-1-induced inhibition was completely prevented by the endothelin B receptor antagonist BQ788 (P = 0.006), whereas the endothelin A receptor antagonist BQ123 had no effect (P = 0.663). In the isolated, ventilated, perfused rat lung ET-1 caused a net accumulation of alveolar fluid by about 20% (P = 0.011 vs control), whereas lungs of control rats cleared about 20% of the instilled fluid. ET-1 increased pulmonary capillary pressure (+9.4 cm H(2)O), decreased perfusate flow (-81%), accelerated lung weight gain and reduced lung survival time (P < 0.001). Permeability to albumin was not significantly affected by ET-1 (P = 0.24). ET-1 inhibits alveolar fluid clearance of anesthetized rats by inhibition of amiloride-sensitive epithelial Na(+) channels. The inhibitory effect of ET-1 results from activation of the endothelin B receptor. These findings suggest a mechanism by which ET-1, in addition to increasing capillary pressure, contributes to pulmonary edema formation.